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imm 

[§}¥AiW] 
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20 a 29,000 S! 

3 a 3,000 S! 

0 2 o §! 

14 §t 557,000 m 

589,000 3 

1. S^Ai- SAilAi(£^)_1S 
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*fl2S3!*l ^€1-^- i^}. *fllJ=3!*lfe 71^1 ^^£^1, ^ll#^Wl# ^c}. 
*1] IS 31*1 ^ir£- ^-7] *fllJ=3!*13 ^ ^ofl <2^f*]jLS ^£ ^ 

#71 ^ll^^#^r <£^3 o.s. ^^£)fe ^l^ti. *fl-f^ 

71 4ifl«liL4 ^ 7^2^^ y 11- ^Hf^. *H2M€*| #^#^r ^7l ^12^^x1^ ^ 

^3tt *fl2AiJi e^l^l^ 7-^ £ ^«H1 ol^aj^ *H4^<3# * #7l 44*£ 

£ 3 
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^^l- ^ ^ « 0 v tKtrench structure and method of forming thereof} 

51 2^r H ^HH 4€r S^l- 7l^r# 

<5> ^^8: ^ o]^ ^ o^ofl ^ 7jo^, ^.cf ^l^Tfl^ «V 

<6> oj-t^j ;£*} 7 }. Jl^^5|.5l^ ^-ofl 4e}, ^ Tg^o])A^ ^ s.^ 

^ £^ 7flt°l A^-SlJL $14. ^-71 i7} ^ 7l#ofl^ S3i 

(LOCOS) ^ ^ H^i^( tr ench) ^7} ^-o] ^cf. # 7 1 I3i i4 

^> £3 ¥§H -*Hr*U, ^-§- f-*H <8-S« ^4. ne)q-, # 7 1 S3 

i £-5^ ^-71 m^l^l ^7} £-eH «l«f) ^ *}*)*}IL, ^^(bird's 
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beak)4 ^tf. n^H, 3e*l|*r e^*] ^ #o) ;*}-§-*}. ji 

<3<33 ±)yjz}d) #7l e^i^I uiH ^4 ^ 

£ ^^1^-8: Cf-S" Sj-^TlH ^n>(CMP)l- ^f-iLSA-l ^^Cf. 
<7> ^-7] ^} w-^c^l tfl*V o)]s.^ u^f^ 4^ 6, 140, 208JE. (issued to Agahi 

et al.), tf^d^ ^7fl ^ 2000-52287S ^ <U£-^- ^7fl ^ ^ 8 -9 72 77:M 7flA]s) 
<H 9l^\. -$7] ^ ^ 2000-52287X^1 ^lS(dent)^ ^-g- 

*}7] £I*H 7}^} S^l^l ^#-gr «fl #7] M^l^l ifl°fl <g^>2K\ CVD 

#5^, SH^K liner layer ) ^ r^^S ^*Rr # 

*H 7 flAl5]^ ^r}. ZLS^Jl, ^-7) *l^f^ ^-^ 6,140,208^1 ^1^, ^7} 
^(plastic leakage) ^ 5r 7fleH cflzLfil dlo]^(hot carrier degradation)^: #°l7l ^ 

^ 4l7> "g^-Sr <LS. ^*Rr «<HM 7flAl£H 

<8> ^ol, ^7j- ^-Bl ^^o] E^lxl ^^^>7l ^^7V 

41 H 5fl4. ^^14, £b] ^-g; 7}$*])5. ^^}JL, ^7} M€ 

*1 ^S#-ir *fl J=3l*l ^ofl^ ^.o]H(void)7> wl«i5}7ll ^*>oL 

^S. 4€- f^«l (aspect ratio)* iflofl £4=^0.3. Sig*l ^#-§: ^ 

% ^ <A}^ ^7} £.0}^ ^.cf «l«is>7fl 

<9> £ l^r l^liEl ^7}7\ ^ ^ <3 <^ ^(cell) ^ ^ ^ #7) 

^7>l- <^^^ tifl^ ^o] <g^^ <^^o] jflei(peri) <^^o.S ^Jl, ^-71 ^ 

^^jzf Hflel z^zj-oj] ^> ^-ell- ^tr 1=31*1 ^2:#^r ^ 7^(10)^ ^^4. 
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<io> # 7 ] E^i^ ^^d\] &6\ t #7] € J=3!*l(14a)7} g-fe ^8*13- #71 3(1 

cg*^ M«A|(i4b)7l- £fe ^%»]^ a^s. 4=4. ^, <$7] >i M3l*l(14a)^ 
^3*1 7} #71 5*113 ^ m€*l(14b)£| #^«1 2Lt\- 2afl ol# 
<ii> =L^, #7l M^^l ^S#^r *§#^- nfl #71 ^ Ii^l(14a)i4 Jfle) <3«3 

M^^l(14b)^ ^£4. §r, ^71 g Siffl*l(14a)* 

(12a)4 #71 <^ e ^^l (i 4b ) sfl-f^. #^#(12a)^»l f£f 3Hr4. °1^ 

^71 i£ E^^(i 4a )o^ #^wl^ #71 s||el E^l(14b)fil ^^wl7> A] 

3. Ir^-^JI ^21 #^#(12a, 12b) 3 *fl-f7l nfl-g-afl #7l ^ 

<12> B|-3M, ^3H^r ^"71 -t ^^32]- Sflsl <8^0.3. ^g-£ 71^-ofl E^l ^2:#-g- 

^#^-^-5. *§#^ ^-f #7l ^.olH7> «l^^>7ll ^^t)-. ZlSlZL, #7l S_0]r= 

<13> oH trj-el-, 2|e«11fe #71 J±olJ=7l- iH^l ^ H«*l ^^l-ol J1^£]J1 

[^°1 °1-^:il*> *>tt 7l#^ 4^11 

1=31*1 ^S#^r *H^*Rr 31 5U4. 
<is> .g. ^ 2 ^-&, ^ °m s«*14 ^03 ^ S3!*H1 4# ^Sl- £ 
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^H#^HliLt4 ^ *fl2f^ til « 5>tt ^2M^1^1 ; ^ ^7l ^12JE^1^1^ 7^ ^ 
<a^o_5. ^3^<^#, #71 afl 3 £ <3^r3 ^#th2-3*l ^3tt 7fl2 

^ ti E^Ujo] ^ ^ofl o^^^ 0.5. ^114^^1- ^ #7l *H4^<g!-8r «£^r 

*\SL£. ^^-o.^ ^^£l^ 71137-lw e^I^II- #31*1 ^H-f^ 7)l5^<gl-^: *H2S 

<17> 4V7I 7112^-^^- ^^>7l 7l# ^Hl sflJEl ^£1^- 

^§Hr #314, ^"71 *>S. 4ia D -j"4 ^ #5}-^M: ^^1-^^-S ^z}- 

*H 7fll*>S ^i^nj- 3fl^4 afllSfliE. ^2)- 3fl^<Hl c^fl Tfll^^ ^ *)U^U} ^ 

^12^ D>^a.^- ^sfl-El #5)-^ Sfl^^ o}sfl ^1-71 ^U^^^rf 3. ^2^s-ir 

^tt ^]2^-§r *§#*Rr #314, ^-71 ^ll^e] ^ 3l2^eH 9]^ 71^-g: #z]- 

*M ^Ofl^ ^ll^^Hll- ^ TfllE^l^l- ^^^fjl, *j|2^ *HMfe ^"71 

^ll^^wla.^ 4£ ^ 2 ^^til# ^ ^l2S^l^m ^l^Rr #314, ^"71 TjjZf^ofl ^1 
l^l-ir ^^SLS. ^#*Kr #314, ^-71 ^1^^# A oHl ^12^^!-* ^#^^5. 
^*V3, *(|2^<31-<*fl ^ ^71 *fllS«*l7> 4£*1 *U^l^r #314, ^"71 7112 

^Hl ^l3^<Sl-a- ^^1, ^"71 ^13^^#^1 4*H ^71 7fl2^€^l7> 4^1 

41*m #314, ^-71 ^13^^# , ^2^<^lr ^ Tfll^^^^ ^V^^-S. ^Tl^H ^-71 
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*Hl ^ *\}2*}B. *}^3L ifl^B] ^1^-, A oM afll £ *\)2Z}IL 4i 3 

^ sfl^-g- ^]7l^ #31; ^ ^- 7 ] ^ *fl22flJ= ^s}-^ ^71 7l^r K^. ^ 

°)1 #^-*Kr ^ll^^#, ^112^^1- ^ ^3^<a#^r ^Tl^H ^"71 7l^N ^11131*1 ^ 

Si- ^ ^12S^1^ ^Sft ^*Rr #311- if-tbcf. 

4. 



<20> 51 2^ <g ^AHHl 14= m^l^ll- 7l^ ^Efsfluf. 

<21> £ 21- ^SS}#, ^"71 71^(10)^: € <3^4 ^11^ ^ ^S\o] ^3. 

f^*l-& ^ e ^1^l-(201 ) 203, 205)1- 7 ^A. 

<22> ^l- 7 l J=^m(201, 203, 205) ^11^^1^1(201)^ € ^ofl ^^U, A2 

^^1^1(203, 205)tt ^51 <^«*M nelJi, ^11^^1^(201)51 #^t>lir a/b5. 

S^lslJl, ^12^^^1(203, 205)5} c/d, e/fS ^1^^. ^71*1, a = c = e o) 

5L, b < d < f a/b > c/d > e/f °1^. 4^ ( ^ ^ie^i^ (201)51 f^lfe 

^-71 ^12£?1^1(203, 205)5] ^^wl ^ b_x\. ^, ^ J= 31*1 (201)5] #^ul7> 

AA <3<* M 31*1(203, 205)51 ^ zl^jl, #*1^ #7l 

^lm^^l (201)51 ^^«17} ^7l ^12M^1^(203 , 205)5] ^ 2afl o]tf a. 
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£ 3-1- %KSi5p3, 7l#(30)£] -f ^lE^^(io)o|i^ ^llH^i^ ^#-§-(307) 

°1 *fl-^ 71^(30)^1 31]^ ^^5] ^l2JE^l^(303)^lfe ^2E^1^1 ^##(309H 

^-71 *I11E3!*1 ^^#(307)^ ^ll^<?!l-(307a) ^ ^2^^#(307b)^- 5^4. 
^-71 ^ll^^#(307a)^- 4. ^11^^^(301)0] ^ ^ ^*H1 03^3 

<H ^-71 ^I2^^#(307b)^r #7] *j|l*l£l-(307aH ^*fl ^^tt ^lH-a S^l 

*1 (311)1: *H-f Jl 9X*\. H^jl, -*7l *(|22=3!*] ^##(309)£r ^3^<?i# 

(309a), ^I4^«?!l-(309b) ^ ^l5^^#(309c)^- #7] ^l3^<?l#(309a)^: sflel 

<3^3 *I12S 31*1 (303)^1 ^ ^ #*H1 0.3. $XJL, <#7) ^l4^<a# 

(309b)^r ^-71 7)l3:£<Sl-(309aH s)*f) *H2*1 w S 31*1 (313)3 ^ 

<3^_2.5. &$&lo\ ^-7} ^I5^^#(309c)^r #7l ^l4^^#(309b)^l 2\n 

S)b H 31*1 (315)* #31*1 *fl-fJI 

A J" 7 1 ^l^^#(307a)^r ^-71 ^3^<a#(309a) ^ >ll5^^#(309c)4 -f-*] 
^ ^2j-#<y y^o] 45**1^4. ^#21 ofls^fe HDP(high density 

plasma)--^ 1 ^, "1^31-^-, TEOS(tetraethyloxysi lane)-^^^", USG(undoped silicate 
glass)-^^- 1- *r ^sli, ^71 ^I2^^#(307b)^r #7l ^4^^#(309b) 

^^(undoped)-^^, ^el^ # ^ ^rf. ^ , #7l ^b] 

€■ f-B- #^ ^^W^^^KLPCVD)^! 2] tin *g^S)xr 4^*]*>4. 
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<27> o]*}, ^%}7] « 0 >*H1 cfl^rH A 4^^7lS *VcK 

<28> £ 4a ^*1 £ 4ife ^ t^2] ^JaHH 4s. e^i^i ^fo] ^ wj-igo. ,4 

<29> £ 4a# , € n 3 ^^.5. t 1 *^ 7l^r(40) sflH ^>Sl-^-2f 

(42) *}.EL ^3^(44)1- o.^ 3ifl= ^5KK42)£r I'M- «>*H 

^«fl i^sl^Hl, 100 vfl*] 200A ^11- ^KE-ij- v}^^. n. 

^JZ, ^-71 v}^EL^(M)-& 7^<y-^*}-7l^a}-(LPCVD) S]Sfl ^ 3 ^ ofi , 500 

xfl^l i.oooa ^s.o| ^ i^^i *§^*Hr ?H «v^^V4. 

<30> J£ 4b# #2:^-^, ^-7] p>^^b]-(44)4 sfliE ^>sl-^-(42)^- 

*H sflJEL 3llfi(42a)^ S}JEL 2fl^i(44a)^: ^W". sfljEL 

z%m(42a)3\- v\£iEL^ sfl^(44a)^r ^Sefl^l^M v}^3.S. A>-g-^ 

^ c^ofl^o] ^i^(CDl)^ ^7} <^£l ^(CD2, CD3) J±i} ^^4. ol^ ( # 

71 H <3^3 ^7} g-sll- ^ ^(marginH ^7] sflel <^^^ ±7 ± £.3 = 

<3i> £ 4c# ^-2:^, sfljEL 2))Ei(42a)4 ^ 3fl€(44a)# 

3S ^>-g-^ ^4 ^^-i- 4H*H #71 7l#(40Hl ^31*1(46, 48)1- #7l 
S $1*1(48, 48)^ 0.25 0.35^ ^JE^l ^o] s}^. <$7)*], 

#7l ^ <3<* E^^( 46 )^ b))^ M^l^l(48)7> Qo}^ ^^tf. ^1^>, 
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#7l H <S<3 e^i^( 46 )^ ^s.(CDl)ol #7l sfflel <^<* H^l^( 48 )o] ^^( C D2, CD3) 

^w] im €- 

< 32 > tE. 4d-& &3iZ}# , #7l 4. M«*](46)^ ^le] h^]^( 48 )o] 

^ HSlJl ^|^(44a) #<>fl ^1 1^^- (50)^- #7l *1U 

#S}-^-(50)£: 3^71 #^*}- w o VAlo]l 3#£|fe HDP-^Sf^- < y ?H w}^-3]^>cf. ojofl 

4^, #7l ^ll^S|-Bi-(50)S] ^ofl 2)n $7] ^ M«*l(46)«1|fe- *fll*|J± 

(52)7}- $#3jl, #7l 5)le) <3<*| e^i^( 48 )o 1 i^ ^i*. 1=31*1(54)7]- ^^4. 

<33> £ 4el- ^-S^, #71 *U#5|-^(50) #<*fl 7\<^^7}^^ ^d\] ^ 

^5|-^-(56)# #71 ^2KK56)£: ^#^7]^% «<H <*fl ^*fl <g"# 

^7] nfl^ofl ^ Jl^-o] <£Jl*]-t}. tt|-5M, #7l ^l^iL E^^( 52 )^ # 7 ] #e)^ ^ 
^(56)^1 ^Sfl f^^. #71 a^Ji H ^ (54)^ n f^H^} # 

7l ^l^ti. H ^^l(52)o] ^4 47I nfl-g-ofl >^7l ^^-^(54)^1 ^3*1 

#71 ^12^W- E3}*l(54)o} 7-1^ ^ ^^ofl ^^o S ^^^Cf. a, #71 ^ 
M3!*l(46H*r #71 ^1#^(50) g ^Bl^ ^3^(56)* £^Rr ^1^31*1 ^ 
^H-°l ^Bfl^ljl, #71 SUB! ^^Hfe #71 ^Ej^ ^^(56)<H1 ^l^fl 

£31*1(58)7} ^#^t)-. 

<34> H 4f# ^-S*>^, #71 ^SKK56) #°ll *\}2#^(60)-%: ^#W. #7l 

>i|2#3W60)<8: #7] 3ll#3^2K50)2}- S^ltf^ ^ ofl o}*fl ^#5)^ 

HDP-#^^-^l a>^e>cl-. oHl ttj-ef , #71 afl3*lJI £31*1(58)7} Q^is] 
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*fl£|3l4. #7] sflel <3<* E^^( 48 )ofl£ #7} ^11^^(50), ^4€- ^^(56) 
£ X|2^^(60)-i- if-*Rr *fl2J=«*| ^*i#°l m]^. 
<35> E 4 g» %7] ^2^^(60), ^B)€- ^3-4(56) g ^1^^(50)# # 

7) t}EL v\*i3L 2fl1i(44aH 5.^°! ^#4^ 4^44 O.S <24t!-4. <£4 

^71^1^ <^H 4*fl ^S)^, #4 *KEL 4iH 33fl^(44a)^ #4 <34# -£4 
^ afl <£4 444-2-S 

<36> £ 4hlr 4^}^ , A o v 4 *\B. v\^EL ^(AAa) % #44 3ijj^(42a)^: *114 

#4 *H4fe ^4 44 HLtt 24 44«fl 4*H ^4^1, #4 ^4 44^ o] 

<37> j£ 4i» &2i?>}t£, ^7) 4 = sfl€(44a) ^ 3flH #44 s|]£l(42a)4 *114 

S- 4 #(40) ^Hl ##44 IS €4 ^ *H2M3l*l <£4 

#4. 44 <£v\^ 4-44 31 4 «S*H 4*1] ^3 44 £4 44 7)# 

(40)4 ^4 ^#4^ 4444. 

<38> ojofl tc^, >g-7] 7l^r(40)<>ll^ T^S^l ^^}t}-. #7l «<HH 44^, 4 

7l M314 ^£tf ^ ^4 S3I4 ^2:#4 5flE| <34 E 521*1 T^l" 6 ! 4^ 4-2.4. 

^, #71 -fl ^ M314 ^1444(50) ^ ^4€- ^44(56)^8: 5L^}Jl, 4 

7) 5(1 4 <34 Eigui f^ff *fl 14-44(50), ^4€- ^44(56) ^ *fl 244-4(60)^ 
i4^4. 444, 3£°1 = 7} 44 t^44 ^314 ^si-fi- ^41" <r &4. ^4 

, 44 j=€4(48)4 ^^wi sit} s ^^wii- ^ ^ E^i^( 46 )on # 7 i ^ 

1444(50) ^ ^el€- ^44(56)# £4*Rr S314 ^-§-.1- ^44^5-4 44 ^ 
4^4^" ^ 5^4. ^-slJi, € ^^4 44 ^^-^-S. ^€ 7l#ofl 
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e^^i *fl$|*l*f ^ ^ s^l^l ^#-4 m^*) ###5. ^K^m ^ 

#<>1 ^ A 3£4. -M^s. €■ m^l^Hl Ji°li=7} ^ 

js^a] *fl-g: ^ ilolc 7 ]. «v^^ ^r-g-^S.^ #71 iLoj 

<41> #7HH^ £ M^o] Hj-BH *V %V^H ^^SWa, 

3 #<^Rr *>7]S] Jf-g] ^^o] ^cl)^) 7 )^£ £ ^o] A ^ ^ c$<X 0.3^ 
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1] 

7 ]#6\] Tfll^^iall- £±= ^llH^l^l; 

%7] ^ ^ ^ll^^l" g #7] ^fll^ 

#71 *llm3!*l3Kr 4^ 7l^ofl $#3uL, #7l *lll^«lJ£l} ^ ^2^ 

#71 ^|2S«*1^ ^ ^^^^-S. ^113^^1-, #7l afl3£££~fr 

^^f-AS-^i ^2^ w. M^l^l^l ^ ^ ^«H1 <3^3°.5. ^ 

€ ^14€^# ^ #7] ^14^1-g: <34^o.3. *g#^-o_3Ai 3\}3*\M. 
£3*1 ^fl-f^r ^]5^^## ^12 S ^1^1 £f-*Kr 1&£*I| e^j*] 

[^^# 2] 

*Hr$N &<>H, #71 *f|l^$H]fe #71 *f|2^$ul it)- aj^s. 2«fl €■ 3^ ^ 
[^^# 3] 

Sl^H, #7l #71 ^13^^§ £ ^5^^1-il- l-^ol 
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4] 

5] 

^ll*oH] $X°]x], ^2^^1-^r %7] ^14^^1-4 ^-§- 

1 6] 

7] 

*ll 1^1 9X°]*\, ^7) ^lll^^lr 7)%$>\ ^ <^^oll ^3^, #7) *\)2^x}t= 
7}^ ^El <3*M1 mtSLS. *}tt M^l^l 

8] 

a) 7l^r ^Hl sflc aVs^-B)- = n>>i3^ *§>S*Kr #31; 

b) ^"71 ^3.^4 3xflc AVsfnl-^ ^^}^ ^14^ *lll*}H. ^a. 1 ^ 

SfllH 9]^ *\]l*\M.£. ^ ^125>^ nj-^=L^ 3fl^ 

4 ^123}|^ ^3}-^- sflBH o^sfl ^-71 ^l^i^cf €• ^12^^* ^ *fl2^^ 
#31; 

c) ^-71 ^l^e] ^ ^l2^eMl sis!] ^#^1 7l^ ^!4*H ^HMItt ^li 

#^«1# ^ IS ^1^11- ^^^j7 ( «>^-^m ^"71 ^l^^uliLcf 3)-^ 7^12^ 

^l* 5fe ^2^31*11- ^*Rr #7fl; 
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d) #71 l^l-ofl ^l^^^-g; <£^o_jiL *g#*Rr #31; 

e) #7l ^ll^^l; ^Hl ^^l;-!: <£4fx\SLS. , #7l A}2*£<&%°\} 2\ 
n #71 afl IS 31*1 7 } ^fl^^l^. cfTfl; 

f) #7l ^2^^# #°fl ^13^^## *§#*>£), #71 ^l3^^#oll s]*fl #7l ^12S 

g) #71 ^3^^, ^12^<^1- ^ afll^l-g- ^^^^ ^lTl^H #71 afll ^ 
^l2*>iEL pfiH 3flei^ ±^X\ c^-tII; 

h) #7l ^1 ^ ^12^ 4ia D -f ^xfl ^-ar *1l7i*H^ #31; ^ 

i) #7] *Hl ^ ^2^^ #5}-^- 4^521- #7l 7m X# #^-ofl ^1^^# 
, ^I2^<a# ^ *l|3^#* TflTl^H #71 71^1 *fllj=3l*l ^ *ll2J=3l*l 

^#*Rr #311" £f-*Kr #51*fl E^a] ^Sl-^l « C V^. 

9] 

A8*M &<H*1, #71 #71 ^I2^^wl ^o^h 2«fl 3.7]) ^#£}^r 

[%^^ 101 

*I18%M1 $X°]*\, #7l ^1 IS ^1*1^ <3<*°H ^^^J7, #7] ^12^31*1^ 

71^ 5flBl oj^di *g#sHr 3# ^-^^-5. ^ e^*| ^ yj-^. 

[^T^J- 11] 

^18^1 $H>H, ^1-71 ^1^^# ^ #71 ^3^1-8: #^# 0 J ^-i- *f 

23-16 



1020020048978 #^ U*}: 2002/9/12 

[^T 1 * 12] 

*Hll%M] #7] HDPChigh density plasma) l^s}-^, 

TEOS(tetraethyloxysilane)^ 3^ USG(undoped silicate glass)^ ^ 

13] 

*H81MI &<>H , ^-71 ^121^1-^r ^^(undoped)-^^ SEfe 
4*1 3-1- ^8 tfe ^2f5] ^ 

[^t^ 14] 

*U31H SH-H, #7] *1|23£*£- ^^^7l^S»-(LPCVD)^ ^^Kr 3 
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[.£ 1] 




14a 12a 14b 12b 14b 



2] 




[£ 3] 



301 311 



1 



315 313 303 315 313 303 



Us 



V 




307a 307b 309a 309b 309c 309a 309b 309c 
~307~ 309 309 ^ 
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[£ 4b] 



CD1 



CD2 



CD3 











/ 
/ 


////// 





-44a 
-42a 

-40 
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IS. 4f] 


filial gel 


52 46 


54 


58 48 54 58 48 
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56 50 
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[S. 4i] 



52 46 54 58 60 48 54 58 60 48 
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